Overexpression of hTERT extends replicative capacity of human nucleus pulposus cells, and protects against serum starvation-induced apoptosis and cell cycle arrest.
The nucleus pulposus (NP) cells are chondrocyte-like cells that are required for the resistance of compressive loads through the synthesis of collagen fibrils and proteoglycan aggrecans, and the generation of a hydrostatic swelling pressure, and thus play an important role in the intervertebral disc. Here, we report the production and characterization of an immortalized human NP cell line from normal NP cells using stable transfection of recombinant human telomerase reverse transcriptase (hTERT) gene. The hTERT-transfected NP cells exhibited morphological characteristics typical of native cells. When compared with the first generation of normal NP cells, the hTERT-transfected NP cells grew faster and had an increased level of IGF-1 and TGF-β gene expression. They were successfully passaged over 20 generations without significant change in the levels of type II collagen and proteoglycan aggrecan expression. In addition, they showed resistance to serum starvation-induced apoptosis, G1 cell cycle arrest, and gene expression of p53, CCNE1, Fas, and Caspase 3. Moreover, histology revealed that no tumorigenicity of NP cells over expressing hTERT was observed after they were implanted in nude mice. Taken together, an immortalized human NP cell line was established, which has an extended lifespan, retains phenotypic features similar to primary parent NP cells, and should provide a suitable model for studying the biology of NP cells.